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As pain is the most common principal indication for surgical treatment, it has been argued that the natural history of the disease leads ultimately to aucodestruction of the pancreas and, as that occurs, to spontaneous relief of pain. Therefore, it has been suggested that patients be encouraged to wait for spontaneous pain relief rather than embarking on a surgical misadventure. Studies of the history of chronic pan-and in 5% it improved. Eleven of 210 patients died in the late postoperative phase {late postoperative mortality rate, 5.2%). Compared creatitis, however, show that the average time of spontaneous pain relief is longer than five years, ranging up to 18 years. Moreover, only 80% of the patients followed for that length of time actually become pain-free ( 1). The second most common indications for operation a re biliary or pancreatic duct a side-to-side pancreatojejunostomy usually as a modified Puestow type using a Roux-en-Y-loop of the jejunum is the operation of choice, as it is simple, safe and does not compromise pancreatic func tion by resection. Similarity, large pseudocysts leading to intractable pain and/or obstruction of the pancreatic or biliary duct as well as the duodenum passage should be drained preferably by a cystojejunostomy if other nonoperative interventional measures do not succeed.
Twenty per cent of patients with chronic pancreatitis <levelop an inflammatory mass of the head of the pancreas leading to severe pain and stenosis of the pancreatic and common bile ducts. In some cases, even the duodenum is compressed and the portal vein is obstructed leading to thrombosis with portal hypertension ( 4). In these patients partial duodenopancreatectomy, the Whipple procedure, is the standard surgical operation even today. The Wh_ipple operation, however, includes not only the resection of the pancreatic head but also removes 50% of the stomach, the entire duodenum and large parts of the common bile duct. Moreover, mortality and morbidity rates following these operatiom are still relatively high although recently substantial improvement has been reported ( 5).
To avoid the disadvantages of the Whipple operation the duodenum-preserving resection of the head of the pancreas (DPRHP) was introduced into clinical practice in 1972 ( 6) . This procedure includes the removal of the inflammatory mass in the pancreatic head, thus decompressing the common bile and pancreatic ducts, restoring the pancreaticointestinal secretory flow and preserving the gascroduodenal unit and its passage. The aim of this study was co reevaluate and update the results and the early and late postoperative complications of this surgical procedure and to compare them with those Surgery in chronic pancreatitis 1.07 mortality symptoms of pancreatitis (particularly episodes of abdominal pain) and surgical treatment varied from two months to 15 years (mean 3.6 years). Preoperative morbidity and indication for surgery based on the preoperative diagnostic investigations are shown in Table 1 . The main indication for surgical treatment (94% of patients) was an inflammatory mass of the pancreatic head and intractable pain. In 60%, the inflammatory tumour and frequent pain episodes were associated with stenosis of the pancreatic duct. Half of the patients also suffered from obstruction of the common bile duct. Onethird of the patients also exhibited a stenosis of the duodenum; however, only 10% were clinically relevant. Sixteen per cent of the patients suffered from clinically relevant stenosis of the major intestinal vessels. Forty-eight per cent were suffering preoperatively from a disturbed glucose metabolism as assessed by oral glucose tolerance test. Insulin-dependent diabetes was present in 25% of patients.
SURGICAL TECHNIQUE
The goal of surgical therapy in patients with chronic pancreatitis and inflammatory mass in the head of the pancreas is the excision of the inflammatory tumour leading to freedom from pain, decompression of the common bile duct and duodenum, as well as restoration of the pancreatic secretory flow from the body and tail of the pancreas. Unlike the Whipple procedure, the gastric bowel, duodenum and extrahepatic biliary tree are preserved. The surgical procedure includes two major steps. First, transection of the pancreas above the portal vein and subtotal resection of the head of the pancreas, leaving a small disk of the head between the common bile duct and the duodenal wall as well as a S to 8 mm section of the processus uncinatus in order to maintain the blood supply to the duodenum (Figure 1) . The second step restores the pancreatic secretory flow from the left pancreas into the upper intestinum by interposition of a jejuna! Loop thus preserving the gastroduodenal unit and its food passage ( Figure 2 ). There are two modifications of this operative procedure. In 17% of the patients with stenosis of the common bile duct, subtotal resection of the head does not result in sufficient decompression of the common bile duct (6) . In those patients, the peripapillary segment of the common bile duct is opened and included into the jejuna! anastomosis. Another modification of the surgical technique of DPRHP is mandatory in patients in whom the entire pancreatic duct of the pancreas demonstrates dilations and stenoses of the main duct ('chain of lakes' phenomenon). In these cases the pancreatic head resection is combined with a side-to-side anastomosis between the longitudinally opened pancreatic main duct and the interposed jejuna! loop (Figure 3 ).
EARLY POSTOPERATIVE COMPLICATIONS The postoperative morbidity of DPRHP is low. The most frequent postoperative complication, in 5% of the patients, was leakage of the pancreatic anastomosis with fistulization. In most cases this could be treated by conservative measures. Twelve patients suffered from an episode of pancreatitis postoperatively, and nine exhibited an intestinal hemorrhage on the cut surface of the pancreas. The overall rate of relaparotomy was 5% (Table 2) . Hospital mortality was also low, three patients died in the early postoperative phase, and one patient suffered a fulminant pulmonary embolization on the ninth postoperative day. Two patients died from irreversible sepsis after anastomosis insufficiency. The total early postoperative mortality was to 1.07% (Table 2) .
LATE RESULTS Following a mean follow-up period of three years (range six months to 19 years) of 199 patients, 77% were free from abdominal pain and 12% complained occasionally of abdominal pain attacks. Eleven per cent of the patients treated with OPRHP still suffered frequently from abdominal pain. Similarly, it was shown earlier that two-thirds of the patients had complete professional rehabilitation, 20% were in the state of limited or full retirement, and 13% were unemployed (7). Concomitant to the good clinical results, DPRHP had little impact on endocrine function as assessed by oral glucose tolerance test. In 84% of the patients the pre-and postoperative glucose metabolism remained unchanged. In 11 % glucose metabolism deteriorated and in 5% it showed improvement (Table 3) . Eleven of 210 patients died in the late postoperative phase after a median follow-up of three years. Twenty-two patients were lost to follow-up and three patients died within the early postoperative phase. The late postoperative mortality rate was 5.2%.
COMPARISON BETWEEN THE WHIPPLE PROCEDURE ANDDPRHP The hospital mortality of the Whipple operation is about 3 to 5% in patients operated for chronic pancreatitis (7, 9) . The high late mortality of ap-proximately 20% following Whipple operation is probably related to the increasing insufficiency of glucose metabolism, resulting from a major reduction of endocrine pancreatic function (10) . Moreover, the late morbidity following Whipple operation often includes the development of an anastomotic ulceration in the first years after surgery ( 11 ), gastrointestinal tract bleeding and cholangitis in 6 to 8% of the patients. Twenty-five per cent of the patients are malnourished and 30% develop an insulin-dependent diabetes mellitus (12, 13) . In contrast, DPRHP does not involve significant impairment of endocrine function, the late mortality in this series was only 5% (Table 4) . As a consequence of the underlying disease of the chronic pancreatitis the frequency of diabetes mellitus in the late postoperative period is slightly increased. The favourable metabolic functions in the late years after DPRHP can be explained by the fact that resection results only in a moderate reduction of the pancreatic parenchyma of approximately 20 to 30%. The surgical technique is based on preserving the food passage through the duodenum, therefore maintaining the physiological regulation of the insulin and glucagon secretion.
SUMMARY
The main advantage of DPRHP in patients with chronic pancreatitis is the limitation of surgical resection whereby only the inflammatory rumour is removed. Subtotal resection of the pancreas head consequently does not result postoperatively in a deteriorated glucose metabolism. This less radical, organ-preserving surgical procedure is 
